One hundred and fifty three species of aquatic macrophytes (Angiosperms 141, Pteridophytes 8, Bryophytes 2, and Macroalgae 2) were collected from different aquatic habitats of Biratnagar and adjoining areas representing growth forms in the order: hyperhydates (42 species) > tenagophytes (40) > helophytes (36) > vittates (16) > epihydates (9) > pleustophytes (6) > rosulates (4). Emergent species dominated in number over floating and submerged species in all the water bodies. Fifty nine percent of collected species had flowering and fruiting in late rainy season, whereas 21.5 and 14.8% species had flowering and fruiting in winter and summer seasons, respectively. Most of the species had white flowers. Among the collected specimens, 46 species were used as feed for livestock, 20 species were pot-herb (edible), 7 species were used in handicrafts, and 3 species for thatch and cordage.
INTRODUCTION
Wetlands in Nepal are exclusively fresh water in nature. They occupy approximately 5% of the total area of the country mainly in the form of rivers, lakes, reservoirs, village ponds, paddy fields and marshes (HMG/N 1992) . They harbour natural biotic components whose abundance influences the structural and functional characteristics of aquatic ecosystems (Canfield et al. 1984) . Aquatic ecosystems in Nepal are crucial for food production: rice-paddy, fish and several types of vegetables; for the occurrence of medicinal plants, wild food, etc. and for the wild genetic resources of agro biodiversity (Bhandari 1998) . The fisher folk and other ethnic communities depend on aquatic ecosystems for fishing, river-transport and traditional crafts produced from aquatic macrophytes. These ecosystems are also important as bird's habitat , and out of 39 nationally protected species of fauna of Nepal under the National Parks and Wildlife Conservation Act 1973, the wild water buffalo, Gangetic dolphin, crocodile, tiger, elephant and rhinoceros are highly dependent upon aquatic ecosystems. Other importance of aquatic ecosystems includes water retention, replenishment of underground aquifers, and improvement of water quality.
Earlier, Joshi (1973) , Hara et al. (1978-82) , Pandit (1984) , Shrestha (1994 Shrestha ( , 1996 Shrestha ( , 1999 , Sah (1997) , Jha et al. (2004 Jha et al. ( , 2005 and Siwakoti (2006) have listed some of the aquatic macrophytes found in Terai plain of eastern Nepal. This report enumerates (along with the growth form, habitat, frequency of occurrence, season of flowering and fruiting, and human use) aquatic macrophytes occurring in various types of water bodies at Biratnagar town, Singhia river (which forms the eastern border of Biratnagar town), Betana pond (located at the fringe of Char-kosheJhadi at about 27 km distance in north-east direction from Biratnagar town), and the Koshi Tappu Wildlife Reserve (KTWR) located at nearly 55 km distance in north-west direction from Biratnagar town.
MATERIALS AND METHODS
Study site: Biratnagar town (lat N 26°20', long E 87°16'; alt 72 m asl) is a part of riverine flood plain of Koshi river. It is bordered by Keshaliya river in the west and Singhia river in the east, and possesses several derelict depressions usually inundated during the rainy season. Besides these perennial water bodies the Biratnagar township has numerous seasonal wetlands such as irrigation canal, ditches along the road sides, man made ponds, marshes and paddy fields. Most of the industries as well as rapidly expanding municipality discharge their untreated effluents directly into these water bodies.
Koshi Tappu Wildlife Reserve (KTWR) (lat 26°34'-36°45' N, long 86°55'-87°05'E; alt 70-120 m msl) lies in the flood plain of Saptakoshi river spreading over 17,500 ha area in Sunsari and Saptari districts. The river has formed many permanent ponds and marshy lands along its lengths and seepage stream.
Betana (lat 26°39' N, long 87°25' E, alt. 115 m msl) spreads in 5.5 ha at the fringe of the CharKoshe-Jhadi, is a natural freshwater oxbow pond. The pond is fed by direct atmospheric precipitation and water released by the forest vegetation surrounding the pond. The water is drained out through outlets constructed at the southern bank particularly during rainy season when the pond becomes completely filled with water.
The study sites have alluvial soil, tropical monsoon climate with three distinct seasons viz. summer (March-June); rainy (July-October) and winter (November-February) in a year. The average annual rainfall is 1312 mm, and average annual maximum and minimum temperatures are 30.6° and 14.2°C, respectively.
The specimens of the aquatic macrophytes were collected manually at monthly intervals from January 2008 to December 2009. The specimens were recorded, tagged and pressed to prepare herbaria. Identification was done with the help of standard literature (Hooker 1872 -1897 , Cook 1996 . The identified specimens were confirmed by making crosschecks with the specimens housed at the Herbarium Centre, University Department of Botany, T.M. Bhagalpur University, India. The specimens are deposited at Herbarium Centre, University Department of Botany, T.M. Bhagalpur University, India for reference. The nomenclature of plants is based on Hara et al. (1978 Hara et al. ( -1982 and Press et al. (2000) . Growth form categories of the plants were determined as per Cook (1996) . Uses of the plant species were determined either through interviews with local people or with the help of standard literature (Anonymous 1948 -1976 , GON 2007 . Use categories were recorded as green manure/compost (GM/C), fish poison (FP), fodder (FO), food (F), genetic resource for breeding (GR), handicrafts (HC), medicinal (M), religious (R), and thatch and cordage (TC). Other specific uses (if any) were also noted. Coefficient of similarity of the plants occurring in different water bodies was also calculated using the Sorensens similarity index (SSI). Dangol et al. (1986) and Shrestha (1996) . The dominance of monocots over dicots by species count but reverse case by number of families approached the study of Shrestha (1996) , and Satyanarayan (1962 Sheerwani (1962) , Rajbhandari (1982) , and Shrestha (1996) . The dominance of emergents implies ecotone area (as in swamps and marshes) having high species diversity of aquatic macrophytes which can be attributed to the edge effect of ecotone area (Odum 1971 ). There was a general decreasing trend in diversity of aquatic macrophytes from shore line to the centre of all the water bodies, however, vittates and rosulates were more abundant than epihydates and pleustophytes in the number of species in the centre of the water bodies.
RESULTS AND DISCUSSION
Habitats and seasonal distribution: Species richness was maximum (87.5%-97%) during rainy and minimum (38%-48%) in winter season in all water bodies except Singhia river where maximum number of species occurred in winter (75%) and minimum in rainy (44%) season. Rivers, in general, represent the dynamic ecosystem in which spatial and temporal variations in water current, turbidity, and other physico-chemical characteristics of water create different types of fluvial environments (Gregory et al. 1991 , Malanson 1993 ).
There was a seasonal variation in the occurrence of different growth forms and species composition. Most annual grasses and sedges; epihydates, helophytes, hyperhydates, rosulates and tenagophytes were abundant in the rainy season. Flowering, fruiting and flower colours: In all the water bodies, many of the plant species had white flowers in all the seasons; however most of the annuals growing during the rainy season had green flowers, and many of those growing in fall had purple flowers (Fig. 1) . Dubey and Agrawal (1978) observed white flowers in majority of aquatic species throughout the year but complete absence of species with indigo flowers and fewer species with violet and blue flowers in a low-lying aquatic vegetation of Allahabad. Flowering and fruiting time for the aquatic macrophytes was maximum during late rainy season (59%) followed by winter (21.5%), and summer (14.8%) season. Some species (4.7%) had flowering and fruiting throughout the year as in Spilanthes iabadicencis, Canna indica, Eclipta prostrata, etc.
Human use potentials: Aquatic macrophytes were observed to play substantial role in the local socioeconomy as feed for livestock (46 species), edible/pot-herb (20 species), green manure/compost (7 species), handicrafts as mats/brooms/basketry (7 species), fish poison (2 species), genetic resource for breeding stock (2 species), medicinal (25), religious (4 species), thatch and cordage (3 species) and of miscellaneous uses (food plates-Nelumbo nucifera, insect repellent-Acorus calamus, Sphaeranthus indicus, fire wood-Ipomoea carnea).
